
Editorial

Managing out-of-hospital cardiac arrest survivors:
2. Cardiological perspective

In the first article in this series (Heart 2001;85:6–8) the
initial assessment and management of unconscious out-of-
hospital cardiac arrest survivors was discussed. Early man-
agement is centred around providing haemodynamic and
ventilatory support, until it becomes apparent whether or
not neurological recovery will occur. Thereafter the focus
shifts towards identification of the cause of cardiac arrest
(in patients in whom this was not evident at presentation).
This is important because interventions such as revascu-
larisation, antiarrhythmic drugs, and implantable cardio-
verter defibrillators (ICDs) significantly reduce the risk of
subsequent death in specific patient subgroups.1–3

Identification of the substrate of cardiac arrest
Approximately 40% of out-of-hospital cardiac arrest
victims have the underlying substrate of acute myocardial
infarction.4 The issue of whether or not to give thromboly-
sis to these patients if they have received prolonged cardio-
pulmonary resuscitation (CPR) is a diYcult one. Trials
provide conflicting information about the incidence of
serious haemorrhagic complications.5–8 Cited complica-
tions include haemothorax, and hepatic and retroperito-
neal haemorrhage. The incidence of major bleeding is
reportedly as high as 19%, although most studies cite much
lower figures. It is reasonable to consider thrombolysis if
there is a clear history of chest discomfort preceding
collapse, and there is no indication that the patient has suf-
fered head trauma or a primary intracerebral haemorrhage.
A computed tomographic head scan may be required to
clarify this. Thrombolysis is contraindicated if significant
thoracic trauma has occurred, so it is sensible to examine a
chest x ray before proceeding. As the benefits of
thrombolysis may be partly oVset by an increased risk of
major haemorrhage after prolonged CPR, it should
probably be reserved for patients with a widespread infarct
territory (usually patients with anterior infarction), or inf-
arction associated with haemodynamic compromise.8 If
there is concern about the safety of thrombolysis, then pri-
mary angioplasty can be considered. Primary angioplasty
and thrombolysis confer greatest benefit when given within
eight hours of the onset of symptoms. Whether or not these
interventions are used, aspirin should be given, if necessary
intravenously or as a soluble preparation via a nasogastric
tube. The only absolute contraindications are true aspirin
allergy and active gastrointestinal bleeding.

In patients without clear electrocardiographic evidence
of transmural myocardial infarction, the cardiac arrest usu-
ally relates to a pre-existing chronic cardiac condition.
However, the possibility of an underlying non-cardiac
cause should also be considered. This is especially true
among patients who have suVered electromechanical
dissociation, in whom treatable causes such as pulmonary
embolism, drug overdosage or gastrointestinal haemor-
rhage may exist. Other reversible factors, such as
electrolyte disturbance, proarrhythmic medication, sys-
temic hypoxia, and sepsis should also be sought. If no
obvious cause of cardiac arrest is found, a toxicology screen

should be undertaken in case deliberate or accidental drug
overdosage has occurred.

Minimising risk: pre-discharge management
After haemodynamic stabilisation and management of
immediate complications, in many cases after recovery
from a period of unconsciousness, patients’ long-term risk
of malignant arrhythmia has to be assessed.

ACUTE MYOCARDIAL INFARCTION

Patients who survive cardiac arrest which occurs within 48
hours of an acute myocardial infarction have a relatively
good long term prognosis. Their subsequent risk of cardiac
arrest is little higher than that of patients with uncompli-
cated myocardial infarction, and their management is no
diVerent.9 However, myocardial infarction may be diYcult
to diagnose because the history is absent or unclear, the
ECG may not show a typical infarct pattern, and some
biochemical markers are deranged by trauma to skeletal
muscle. Cardiospecific markers such as creatine kinase MB
mass are extremely helpful in this situation.10

CARDIAC ARREST WITHOUT MYOCARDIAL INFARCTION

In patients who have not had an acute myocardial
infarction, investigations are directed at identifying under-
lying ischaemic or structural heart disease. Most have
ischaemic heart disease, often with a previous myocardial
infarction and left ventricular dysfunction. The history
may be helpful; an account of antecedent chest discomfort
points towards an ischaemic aetiology. Cardiac arrest asso-
ciated with exercise may be caused by myocardial
ischaemia, or by catecholamine sensitive arrhythmias
found in patients with the long QT syndrome (LQTS) and
hypertrophic cardiomyopathy.11 12 Exercise electrocardiog-
raphy helps in their evaluation. Echocardiography helps
identify structural substrates such as infarcted segments or
left ventricular aneurysm, valve defects (for example, aortic
stenosis, mitral valve prolapse), and cardiomyopathies.
Coronary angiography is virtually mandatory before
discharge if myocardial infarction is excluded, whether or
not ischaemia is demonstrated by non-invasive testing,
because revascularisation may significantly improve some
patients’ prognosis.1 It is sensible to reassess patients with
electrophysiological testing after revascularisation, as it is
otherwise diYcult to know whether the substrate for
ventricular arrhythmia has been removed.13

For cardiac arrest victims in whom a transient, reversible
cause is not identified as the trigger, ICDs reduce the risk
of arrhythmic death and appear to be superior to
antiarrhythmic drug treatment.3 14 Many of these patients
have ischaemic heart disease with left ventricular impair-
ment caused by prior myocardial infarction. Patients with
idiopathic dilated cardiomyopathy who survive cardiac
arrest are also at high risk of sudden death. In the
antiarrhythmics versus implantable defibrillator (AVID)
trial, the subgroup with dilated cardiomyopathy appeared
to derive the same benefit from ICD treatment as patients
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with ischaemic heart disease.3 It is more diYcult to prove
benefit in smaller subgroups, such as cardiac arrest victims
with hypertrophic cardiomyopathy, LQTS, or adult
congenital heart disease, but it is likely that these groups
will also benefit. However, ICD treatment can be
associated with significant psychological morbidity, be-
cause of inappropriate (or appropriate) defibrillator
shocks. Adjunctive drug treatment, to reduce the incidence
of arrhythmic episodes, was necessary in over one quarter
of patients enrolled in the major ICD trials.

The role of programmed electrical stimulation (PES) is
changing in the era of the ICD. Whereas previously PES
was used to guide antiarrhythmic drug treatment, it is now
recognised that empiric amiodarone treatment (ideally in
conjunction with â blockade), and ICD implantation con-
fer equivalent or superior benefit in terms of mortality
reduction.2 3 14 The sensitivity of PES is also questionable
in resuscitated cardiac arrest survivors without an
identified, reversible cause. The American Heart Associ-
ation currently recommends ICD implantation in all of
these patients. Despite these limitations, PES can provide
useful information about the nature of ventricular
tachycardia (for example, rate, and response to overdrive
pacing) that helps direct ICD programming. Additional
electrophysiological testing is useful for evaluating patients
resuscitated from cardiac arrest in whom the arrest rhythm
is not documented. Here, sinoatrial (SA) and atrioven-
tricular (AV) nodal dysfunction (which can precipitate
bradycardic arrest and sometimes secondary ventricular
arrhythmias) and occult accessory pathways (associated
with pre-excited atrial fibrillation and ventricular fibrilla-
tion) may be identified and characterised.

CARDIAC ARREST WITH AN APPARENTLY NORMAL HEART

A minority of out-of-hospital cardiac arrest victims exhibit
no obvious evidence of structural or ischaemic heart
disease using the above investigations. In these patients
rarer diagnoses should be considered. Magnetic resonance
imaging helps diagnose cardiac infiltration (for example,
sarcoidosis, tumours) and arrhythmogenic right ventricu-
lar cardiomyopathy. LQTS may present with subtle
patterns of QT interval prolongation, and this diagnosis
should be considered in patients with a family history of
syncope, “seizure disorder”, or sudden death. In these
patients â blockade and/or stellectomy reduce the inci-
dence of autonomically driven tachycardia, although ICD
implantation should be strongly considered if cardiac arrest
has occurred. The syndrome of right bundle branch block,
ST segment elevation, and sudden death (Brugada
syndrome) may also be occult; administration of a class I
antiarrhythmic agent such as flecainide will unmask the
ECG pattern in these cases.

WHEN IS ICD TREATMENT NOT INDICATED?
There are several situations in which ICD treatment is not
indicated after out-of-hospital cardiac arrest. ICDs are not
indicated for patients with cardiac arrest caused by evolv-
ing myocardial infarction, electrolyte abnormalities, and
other transient, reversible causes. For patients with
pre-excitation syndromes in which ventricular fibrillation
has arisen as a result of pre-excited atrial fibrillation, radio-
frequency ablation is the preferred treatment. (Ablation
may also have an adjunctive role in ICD treated patients

with ventricular tachycardia who suVer from frequent
arrhythmias and recurrent device shocks). ICDs are
contraindicated in patients with incessant or very frequent
ventricular arrhythmias. In these cases catheter ablation,
endocardial resection, or cardiac transplantation should be
considered. Also, the survival benefit from ICD treatment
is very limited in patients with severe, drug refractory car-
diac failure that are not candidates for cardiac transplanta-
tion, and in patients with other terminal illnesses.

With increasing public awareness of basic life support
skills, and the provision of rapid defibrillation by the emer-
gency services, the number of individuals who survive out-
of-hospital cardiac arrest is set to increase. Identification of
the cause of their cardiac arrest is central to risk assessment
and management. Most have underlying ischaemic heart
disease, towards which initial investigations are directed.
The indications for ICD treatment are expanding rapidly,
and this is the treatment of choice for most patients in
whom myocardial infarction or other reversible or transient
triggers have been excluded. Antiarrhythmic drugs con-
tinue to have a role in patients whose prognosis is limited
by comorbidity, and as adjuvant therapy. ICD treatment is
currently expensive, and in countries where budget limita-
tions confine the use of ICDs to higher risk subgroups,
antiarrhythmic drugs continue to be used as first line treat-
ment for many patients.
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